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PROBLEM TO BE SOLVED: To control the ratio of crystal 
components and amorphous carbon components in hard 
carbon coating and to control the characteristics of the 
coating such as coating hardness and surface 
smoothness by jointly using a coating forming method in 
which a gaseous starting material is cracked by heat and 
a coating forming method in which the gaseous starting 
material is cracked by plasma. 

SOLUTION: For example, by Ar plasma generated 
between a target 1 1 and a substrate holder 7 in a vacuum 
chamber 8, an intermediate layer of SI is formed on a 
substrate 13. Then, gaseous CH 4 and gaseous H 2 are 
fed from a gaseous starting material feed tube 9, 
voltage is applied to a filament 14 and is heated, and 
by this heat, the gaseous CH 4 is cracked to form hard 
carbon coating on the substrate 13. Next, the voltage to 
the filament 14 is reduced, microwaves are applied from 
a feeding means 1, gaseous Ar is fed from a discharge 
gas feed tube 5 to generate plasma in a plasma 
generating chamber 4, which is emitted onto the 
substrate 13, simultaneously, RF voltage is applied to 
the substrate holder 7, and the gaseous CH 4 and gaseous 
H 2 and fed from the feed tube 9 to form the hard carbon 
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